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^ c , j -BACKGROUND OF THE INVENTION 
^ help/ ot -fU, Im/W]^ 
5 The present invention relates to an air bag system 

in an instrument panel in front of a front occupant seat. 

jAnd^o r e particular ly^Jthe air bag system can inflate to 

a designed inflation, even if there exists an obstacle 

near the instrument panel for restraining an occupant 

10 at a front seat. The present invention can provide less 

impact to the obstacle and maintain the occupant 

restraining performance, even if there exists no obstacle . 



DESCRIPTION OF THE RELATED ART 
15 Thejjair^ bag system includejdja folded air bag housed 

in a storing portion, which is provided in an instrument 
panel in front of a front passenger seat. The air bag 
is inflated and inflated toward an occupant quickly by 
introducing high-pressure gas into the air bag, when a 
20 vehicle is crashed for restraining the forward movement 
of the occupant, which is caused by the inertia force. 

The air bag needs to be inflated smoothly in case 
that an obstacle is near the instrument panel . For example , 
the obstacle is a child safety seat facing rearward 
25 relative to an inflating direction of the air bag. Even 
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if the air bag is brought into contact with the obstacle 

Jpnjthe air b a gj^n flatted, the impact imparted to the obstacle 

by the air bag needs to be reduced. After the air bag 

is inflated, the configuration of the air bag needs to 

5 remain stable. 

To cope with this, the following related methods 

have been|take^: (a) the air bag is inflated to avoid 

as much as possible a risk of contact with the obstacle. 

in the inflating direction of the air bag by improving 

10 the me thod of housing the air bag; and (b) the configuration 

fi of the air bag is improved so as to avoid the contact 

fjj with the obstacle when the air bag is inflated. 

Uh However, with the method under (a) there exist 

pj problems. firsl] problem is that the load inputted 

C3 15 relative to the windshield becomes large when the air 

bag is inflated. A second problem is that the air bag 

is not inflated to the designed configuration due to the 

obstacle, whereby the passenger restraining performance 

is deteriorated. With the method under (b) there exist 
One, -S^d^ 

20 problems . |a. f irst| problem is that the designed passenger 
restraining performance is deteriorated by the varied 
configuration after the inflation of the air bag. 

SUMMARY OF THE INVENTION 
25 It is an object of the invention that an air bag 
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sys teinjwhich may eliminate^Jthe problems in the related 
art^is provided. The above-mentioned object can be 
achievedby inflating the air bag with a designed inflating 
configuration to restrain an occupant, even if there 
5 exists an obstacle near the instrument panel. Such an 
inflating^ provides less impact to the obstacle and 
maintains a designed passenger restraining performance 
even if there exists no obstacle. 

As a result of intensive studies to attain the object, 
10 the inventor^ et al comes int^ a conclusion that the 
aforesaid problems may be solved by an air bag system 



Is ; 



comprising 



an air bag /housed! in a folded state under an upper 
surf ace of an instrument paneJ^ and^lnf lifted by aninflator, 
15 which is ignited by the signal from the acceleration sensor, 
when a vehicle is crashed, 

wherein the air bag has a pocket disposed at a lower 
surface of the air bag when the air ban i s inflated. 

Moreover,j^the air bag sys temjincludes that] the pocket 
20 is located in a position corresponding to a top portion 
of a child safety seat when the air bag is inflated. 

In the air bag system, it is preferable that the 
location of the pocket corresponds to the location of 
a top portion of a child safety seat fixed as facing 
25 rearward of the vehicle. Since the top portion of the 
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child safety seat is accommodated in the pocket, the impact 
that would be imparted to the child safety seat can be 
relaxed appropriately. And the air bag can be inflated 
to the designed inflating configuration for restraining 
the occupant. It is preferable that the pocket is recessed 
when the air bag is inflated. 

In the case that the pocket is designed as the 
recessed type, the pocket may be fixed to the inside of 
the upper surface of the air bag with a strap. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross-sectional view of a front passenger 

seat showing how an air bag according to an air bag system 

of the invention is inflated. 

Fig. 2 is a cross-sectional view of a front passenger 

seat showing how an air bag according to an air bag system 

of the invention is inflated to the full extent. 

Fig. 3 is a perspective view showing an air bag 

according to JaH embodiment of the invention. 



Fig. 4 is a perspective view showing an air bag 
according to /anf /embodiment of the invention. 



Fig. 5 is a_ perspective view showing an air bag 

according to janj^embodiment of the invention. 

Fig. 6 is a perspective view showing an air bag 

according to |an^|embodiment of the invention. 



Fig. 7 is a perspective view showing an air bag 
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according to |an||^mbodiment of the invention. 

Fig. 8 is a perspective view showing an air bag 
according to /"a"n) lembodiment of the invention. 

5 

l?£T/\\L£t> DESCRIPTION OF THE PREFFRRED EMBODIMENTS 

An air bag system according to the invention will 
be described in detail below with reference to the attached 
drawings . 

10 Fig. 1 is a cross-sectional view showing an example 

of the air bag system according to the invention which 
is in a inflating process. In this example of the air 
bag system, a child safety seat is mounted in a front 
passenger seat as facing rearward as an obstacle. 

m 

£3 15 In Fig. 1, the air bag system 1 is housed in an upper 

portion of an instrument panel 11. The air bag system 
1 comprises: an airtight container- like retainer 12 which 
opens to an upper surface of the instrument panel 11; 
and lids 13a and 13b which close an upper end opening 

20 portion of the retainer 12. Q.\f<L 

An inflator 14 and an air bag 1 5 £ls^housed in the 
interior of the retainer 12. Namely, the interior of the 
retainer 12 constitutes a housing portion of the air bag 
in the interior of the retainer 12. The inflator 14 is 

25 a container which includes a gas generating agent such 
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as gun powder, and a gas generating agent ignited when 
a crash of a vehicle is detected through a deceleration 
of the vehicle .TlnT/the "gas generating agenthigh-pressure 
(gas isl"|jushedj by igniting. In addition, the air bag 15 
is a bag which opens at one end thereof. And the air bag 
15 is joined airtight in such a manner that gas generated 
by the inflator is allowed to flow into the air bag 15. 

When the vehicle is decelerated abruptly due to a 
crash or the like the deceleration of the vehicle is 



= 10 detected by an acceleration sensor or the like, and the . 
gas generating agent in the inflator 14 is ignited, /a 
high-pressure gas is^ushej 'from the inflator 1 4^and the 
air bag 15 is pressed against the lower, surf ace s of the 
lids 13a and 13b. The lids 13a and 1 3b^|ro taTze upwardly 
C3 15 to thereby open the upper end opening in the retainer 
12, and the air bag 15 is inflated through the opening. 

While a child safety seat 18 is fixed in a front 
passenger seat as facing rearward of the vehicle,- since 
a top portion of the child safety seat 18 is accommodated 
20 at the position corresponding to the position of a pocket 

16 formed in the air bag, the air bag is allowed to be . 

inflated smoothly/. — — ! 5 if- • 

The air bag 15 is made of an airtight and soft material 
such as a woven fabric of nylon. It is preferable that 
25 the air bag is formed into a bag-like configuration using 
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polyamide yarns. In addition, it is preferable that 
rubrTer orj^s 1 1 icone ]re s i s tan table heatj is coated on the 
inner side thereof. 

The pocket 16 is preferably housed in the inside 
5 the air bag, when the air bag 15 is p^ou s ingfywi thin the 
retainer 12. 

Fig. 2 is a cross-sectional view showing a state 
in which the air bag is inflated to the full extent. Since, 
the top portion of the child safety seat 18 is fully 

'tis? 

■4' 

10 accommodated in the pocket 16 formed in the air bag 15, 

t,k the air bag 15 can retain the designed configuration 

tjj thereof. In addition, since the top portion of the child 

f»* safety seat 1 8 is accommodated in the pocket 1 6 , the impact 



pj that would be imparted thereto when the air bag 15 is 

03 

U 15 brought into contact with the child safety seat 18 is 
reduced. In addition, since the air bag 15 can take the 
designed configuration even if there exists no obstacle, 
the passenger restraining per f ormance^can be maintained. 
The pocket comprises a pocket bag portion and a pocket 
20 opening. 

There is no limitation to the configuration of the 

pocket bag portion. A first con f i gurat ionAi sT farmed in 

nar rowing7f r'om the pocket opening toward a bottom portion 
A- ) (x>r ^o^pis^i 



of the pocketbag portion. Asecond configuration's formed 
25 in a cylindrical shape, and the shape of the bottom port ion 
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of t he pocketbag portion is similar to the pocket opening. 
To be specific, taken for Enjother examples are such 
configurations as a semi -cylindrical configuration, ^ 
cylindrical configuration with circular bottoms , jjconical 

a, 

5 conf igurat ion, jrectangular prism-like configuration and 
0, semi-oval configuration. In addition, it is preferable 
that the depth of the pocket bag portion becomes] 5 to 
30cm when the air bag is inflated to the full extent.. 
It is not preferable that the pocket jhas not any effect 
10 to protect the obstacle, if thej depth j£herepfj is less ^f^Ufl 
5cml7 It is not preferable that the "size ul TRe air bag 
needs to be enlarged,^ it the depth thereof is more|3 0cm. 

While there is no limitation to the configuration 
of the pocket bag portion, JjTj slit-like, circular, 
15 rectangular and oval conf igurations are preferable . The 
pocket opening may be sized such that the top portion 
of a child safety seat is allowed to be accommodated in 
the air bag v/hen the air bag is inflated. The area thereof ( 5 
Jjesul ts]pref erably in the range from 450 to 900cm 2 when 
20 the air bag is inflated. 

It is preferable that the pocket is located at a 
position corresponding to the location of the top portion 
of the child safety seat facing rearward of the vehicle, 
whereby an obstacle such as the top portion of the child 
25 safety seat can be protected smoothly when the air bag 
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is inflated. 

In addition, a material of the pocket bag portion 
may be the nylon woven fabric, which is similar to the 
material of the air bag. /The] othery^ mat er ial ^thereojg may 
5 be rubber, which has flexibility. 

It is preferable that^pr eparinja pocket bag portion l-S /hfloliL 
J as a Separate component lproduce£J a pocket. The air bag 
includes a pocket opening in a lower panel of the air 
bag. to make a pocket. Thereafter, the mouth portion of 
lp. 10 the pocket opening is joined to the mouth portion of the 

t& pocket bag portion. The joining method [be twee^ the mouth 

yi 

LiJ portions together can be implemented through a sewing 

H method, a bonding method through thermal fusion, Jan d] an 

fU adhesive method . However , The sewing method is preferable 

G3 15 to join^etwee^the mouth portions together . Apolyamide 
suture is preferably used for the sewing method. In 
addition, joining or sewing a plurality of panels together 
according to the configuration thereof may produce the 
pocket bag portion. 
20 An example of the air bag according to the invention 

will be described with reference to the attached drawings . 

Fig. 3 is a perspective view showing an example of 
an air bag in which a recessed type pocket is formed therein 
when the air bag is inflated to the full extent. As shown 
25 in Fig. 3, the recessed type pocket denotes a pocket which 
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is formed in such a manner as to enter the air bag when 
the air bag is inflated. The pocket of the air bag 2 
comprises a longitudinal slit-like pocket opening 22 
relative to a direction in which the air bag is inflated 
and a pocket bag portion 21 which is constructed by sewing 
two angled panels together. The pocket can be produced 
by forming the slit-like pocket opening 22 in a lower 
panel of the air bag and sewing together the mouth portion 
of the pocket opening portion 22 and the mouth portion 
of the pocket bag portion 21. 

Furthermore, a vent hole (an exhaust hole) is 
preferably formed in the air bag for exhaus t^t^as'T 

The impact that would be caused when the top portion 
of the child safety seat enters the pocket to be 
accommodatedjin plac^ therein can be relaxed quickly by 
forming the vent hole in a side of the air bag in the 
vicinity of the pocket. 



In this air bag^£2J, as shown in Fig. 3, vent holes 
23a and 23b are formed in both sides of the air bag in 
the vicinity of the pocket . 

Fig. 4 is a perspective view showing another example 
of an air bag in which a recessed type pocket is formed 
therein when it is inflatedto the full extent. The pocket 
of the air bag 3 comprises a transverse slit-like pocket 
opening 32 formed relative to a direction in which the 
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air bag is inflated and a pocket bag portion 31 which 
is constructed, by sewing together two semi-cylindrical 
panels. The pocket can be produced by forming the 
slit-like opening 32 in the lower panel of the air bag 
. and sewing together the mouth portion of the slit-like 
opening 32 and the mouth portion of the pocket bag portion 
31 . 

Since the air bags are inflated with the slit-like 

'Tji pockets 22 and 32 remaining closed in^case^ther e exists 

d3 

10 no obstacle, the passenger restraining performance 

f=i equivalent to that of the air bagAcan be provided . [TOn 

i h 

yj the contrary, in case there exists an obstacle, since 

H the pocket openings 22 and 32 are opened to accommodate 

therein the obstacle, the air bag can be inflated to the 
15 designed inflating configuration to restrain the 
passenger while the impact to the obstacle can be relaxed 
appropriately . 

Fig. 5 is a perspective view of an example of an 
air bag in which a recessed type semi-cylindrical pocket 
20 is formed in the air bag when it is inflated to the full 
extent. The pocket of the air bag 4 can be produced by 
forming a rectangular pocket opening 42 in the lower panel 
of the air bag and sewing a rectangular panel 41 to longer 
sides of the pocket opening 42 and both side panels as 
25 shown in Fig. 5. 
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Fig. 6 is a perspective view showing another example 
of an air bag in which a recessed type pocket is formed 
in the air bag when it is inflated to the full extent. 
The pocket of the air bag 5 comprises a circular pocket 
5 opening 52 and a pocket bag portion 51 which is formed 
into a conical configuration. The pocket can be produced 
by forming the circular opening 52 in the lower panel 
of the air bag and sewing the mouth portion of the circular 

ill opening 52 and the mouth portion of the pocket bag portion 

J3 10 51 together. 

M In addition, in the case of the recessed type pocket, 

L-iJ it is preferable to fix the pocket bag portion and the 

i c - inside of the upper panel in order to make stable the 

{jff configuration of the recessed type pocket. It is 

F 15 preferable to use a strap to implement the aforesaid 
fixation. Fig. 7 is a perspective view of an example of 
an air bag in which a pocket opening 62 is formed into 
a longitudinal slit-like configuration when the air bag 
is inflated to the full extent and in which a recessed 
20 type pocket bag portion 61 is fixedly sewed to the inside 
of an upper panel of the air bag via a strap 63. The pocket 
can be produced by fixedly sewing the pocket bag portion 
61 provided with the strap 63 to the inside of the upper 
panel of the air bag, forming the slit-like opening 62 
25 in the lower panel of the air bag and sewing together 
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the mouth portion of the slit-like opening 62 and the 

mouth portion of the pocket bag portion 61. 

It is preferable that the strap 63 is sewed to a 

bottom portion of the recessed type pocket bag portion 

61 at one end thereof and at the other end thereof /to )V\ 

T\ t Y ', t t5 furred jWjja -sfc* o~T^ 



the vicinity of the pocket Jo nTftthe inside of the upper'^~« £ «-££i£^\_j 0 



panel of the air bag. 

While it is preferable that the pocket becomes . 
recessed when the air bag is inflated, the pocket may 

10 become protruded when the air bag is inflated. As has 
been described before, the pocket is accommodated in the 
state in which it isyjjstayeci] inside the air bag in the 
state in which the air bag is folded up in the retainer. 
Consequently, the air bag in which the pocket becomes 

15 protruded is an air bag in which the pocket accommodated 
in the interior of the air bag is reversed to become 
protruded when the air bag is inflatedin case there exists , 

^ _) -ft>r <?j^mnSL , 

no obstacle. However, . ir r case a child safety seatTTi 

iXjh& Xk&t f« S52MCfr Sear* n 
placed jas^facing rearward! since the air bag is brought 

20 into contact with the top portion of the child safety 

seat in the inflating process before the pocket is 

protrude^d^ojthereby Jbe^f orced into the air bag,j[the air 

bag can be inflated while the impact to the child safety 

seati 



al^/being relaxej. 



25 Fig. 8 is a perspective view showing an example of 
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an air bag in which a protruded type pocket is formed 
in the air bag when it is inflated. The pocket of the 
air bag 7 comprises a pocket opening 72 which is formed 
into a longitudinal slit-like configuration relative to 
5 a direction in which the air bag is inflated and a pocket 
bag portion 71 which is constructed by sewing together 
two angled panels . The pocket can be produced by forming 
the slit-like opening 72 in the lower panel of the air 
bag and sewing together the mouth of the slit-like opening 

10 72 and the mouth portion of the pocket bag portion 71. 

It is preferable to form a vent hole (an exhaust 
hole) even in the air bag in which the protruded type 
pocket is formed as the impact resulting when the top 
portion of the child safety seat is accommodated in the 

15 air bag can be relaxed quickly. 

Note that while the embodiments of the invention 
have been described IsUthe child safety seat being placed 
to face rearward] the invention is not limited thereto/ 

A <9 ^- 

and^ccording to the invention, even in case the child 
20 stands near the instrument panel, the air bag can be 

inflated while ^relaxing the impact to the child. 

Thus, while the air bag system according to the 

invention has been described with reference to the 

appended drawings, the invention is not limited thereto\^_ 
25 ^butjvarious modifications can be made to the air bag system 
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without departing from the spirit and scope of the 
invention . 

As has been described in detail, with the air bag 
system according to the invention, since the pocket is 
formed in the lower surface of the air bag when it is 
inflated, even if an obstacle exists.near the instrument 



panel, the obstacle can be js to red] in the pocket, and 
therefore the air bag can be inflated to the desired 
inflating configuration to thereby restrain the passenger 
as designed, and the impact to the obstacle can also be 
reduced. In addition, even if there exists no obstacle, 
the designed passenger restraining performance can be 
maintained. The air bag system according to the invention 
may preferably be used as a front passenger air bag system. 
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WHAT IS CLAIMED IS: 



1. An air bag system comprising: 

an air bag IHousedMin a folded state under an upper 
surface of an instrument panel/andl/inf lat ed by an inf lator 

ft,- , ■ H H 

when Jajlvehicle is crashed, V 

wherein the air bag has a pocket disposed at a lower 
surface of the air bag when the air bag is inflated. 



y3 10 2. The air bag system according to claim 1 , wherein 

fi=s 

H the pocket is located in a position corresponding to a 
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top portion of a child safety seat when the air bag is 
inflated. 

15 3. The air bag system according to claim 1 , wherein 

the pocket is located in a position corresponding to a 
top portion of a child safety seat mounted on an occupant 
seat while facing rearward of the vehicle when the air 
bag is inflated. 
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4. The air bag system according to claim 1 , wherein 

the air bag further comprises an exhaust hole located 

o— cy^S 

in the vicinity of the pocket for exhausting jan aiij. 



25 5. The air bag system according to claim 1 , wherein 
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the pocket is housed 'inside of the air bag when the air 
bag is in/folded state. 



6. The air bag system according to cl aim 1 , wherein 
the pocket is recessed from the lower surface of the air 
bag, ^ the pocket comprises: 

a pocket bag portion having a predetermined depth 
when the air bag is inflated; p 

a pocket opening port ion [accommodat ablpJ a top of & 
a child safety 'seat ftiaala predetermined opening area; 
and / _ 

a strap^onnectedjan inside of an upper surface of 
the air bag with a bottom of the pocket bag portion. 



7. The air bag system according to claim 6, wherein 
the depth of the pocket bag portion is between 5cm and 
3 Ocm . 

8. The air bag system according to claim 6, wherein 
the opening area of the pocket opening portion is in the 
range from 450 to 900cm 2 . 

9. The ai r bag sys tern according to cl aim 6 , wherein 
the strap is sewed to the bottom of the pocket bag portion 
at one end thereof and to the inside of the upper surface 
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of the air bag at other end thereof. 



10. The air bag system according to claim 6, wherein 
the pocket opening portion is formed in a slit shape. 

5 

11. The air bag system according to claim 6, wherein 
the pocket opening portion is formed in a circular shape. 

C3 12. The air bag system according to claim 6, wherein 

'42 

10 the pocket opening portion is formed in a rectangular 

rV shape . 

ul 

^ 13. The air bag system according to claim 6 , wherein 

fii the pocket opening portion is formed in an oval shape. 

Q 15 

14. The air bag system according to claim 1 , wherein 
the pocket is formed in a conical shape. 



15. The air bag system according to claim 1 , wherein 
20 the pocket is formed in a semi-oval shape. 

16. The air bag system according to claim 1 , wherein 
the pocket is formed in a cylindrical shape with a circular 
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bottom opposing^toj^th^pocket opening portion 
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17. The air bag system according to claim 1 , wherein 
the pocket is convexed from the lower surface of the air 
bag . 
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« ABSTRACT 

* ) In a _ n -l air bag system in which an air bag is placed 

under an upper surface of an instrument panel for 
restraining apassenger by ignitingan inf lator by a signal 
from an acceleration sensor when a vehicle is crashe d > 
and deploying the air bag with gas generated by the ignition 

of the inflatorr~a method for forming a pocket iina~lower 

A , QJ 
surface of the air bag when it is inflated. -fx> Q, c CO WllfAO ^gr€- 
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